Introduction.-The bands at 3064 A, known as the "water bands," have been studied by a number of investigators. Watson' came to the conclusion that the bands were not due to water but to OH. Mecke2 indicated that they were emitted by the neutral hydroxyl group rather than the hydroxyl ion. While working on the chemiluminescence of substances with atomic hydrogen Bonhoeffer3 noticed on his plates the bands at 3064 A. This he explained by the fact that the hydrogen used in the discharge tube was moist. Recently Bonhoeffer and Reichardt4 have shown that water vapor, heated to 1650'C., is dissociated into OH groups. Lavin and Stewart" have used the discharge-tube method to produce OH from water vapor. The present investigation is a continuation of the above work.
Apparatus.-The apparatus used is shown in the accompanying figure and is practically identical with that used by Urey and Lavin6 in the preparation of atomic hydrogen from water vapor. A is a flask of distilled water, B a capillary. The discharge tube, C, was cooled in a bath of running water. D is the observation tube along which the photographs were taken; this tube was fitted with quartz windows. The traps, E and F, were provided with removable sections so that the condensed material could be taken from the system and analyzed. A Gaede all-steel, four stage, mercury vapor pump and several oil pumps completed the apparatus. A large Hilger quartz spectrograph was used.
Experimental.-The method of procedure in calibrating a capillary was to bring the water in A to a desired temperature, the system being evacuated all the while. CO2 and ether mixture was kept around the second 829 Voo. 15, 1929 CHEMISTR Y: LA VIN AND STEWART trap F to protect the pumps from water vapor. When the apparatus had been well swept out liquid air was placed around trap E (which had been weighed previously) and the time noted. After a desired interval of time had elapsed the stopcock G was turned (to shut off the apparatus from the pumps), air let into the apparatus, and the trap removed and weighed. Between 0.2-0.3 gram of water was drawn through the apparatus in ten minutes.
When the discharge tube was on and the spectrograph, H, aligned with the observation tube, D, intense emission bands were observed. That these bands were not due to photographing the excited hydroxyl in the discharge tube itself may be demonstrated in a number of ways. Firstly, )~~~~D B to pumps only the hydroxyl bands were recorded on the plate; no lines due to atomic hydrogen (which are also present in the discharge tube) were observed. Secondly, when the discharge is allowed to take place in a static system, i.e., with the pumps cut off by stopcock G, no bands or lines are to be seen on the plates. And thirdly, if a cross-section of the observation tube is photographed at a distance from the entrance of the discharge tube the hydroxyl bands are obtained.
In order to determine the distance which these excited hydroxyls traveled down the observation tube a number of quartz windows were attached to the side of the tube at varying distances from the discharge tube inlet. Since the intensity of the hydroxyl bands seems to be an index to the quantity of hydrogen peroxide produced and since this can be determined by titration, a rough estimation of the hydroxyl concentration seems possible. Using the 5.10 cc. determination this would be 3.90 per cent of the water (0.2603 gram in ten minutes) passed through the apparatus. This is based on the assumption that the bydroxyl is formed in the discharge tube and that all of the hydrogen peroxide comes from this source. The experiments on the hydroxyl traveling down the tube, cited above, seem to be in accord with this assumption. Due to recombination with Vow. 15, 1929 atomic hydrogen and possible decomposition of the hydrogen peroxide already formed this is a minimum value.
The work is being continued. The authors wish to acknowledge the many valuable suggestions of Dr. G. B. Kistiakowsky.
Summary.-The parallelism between the intensity of hydroxyl bands and the formation of hydrogen peroxide has been pointed out.
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1. The total energy absorption of the K line of Ca+ is found to be a good index of stellar temperature from Class B8 to FO. Considering the wide range of absolute magnitudes among A stars, and hence the probable wide range in pressure in the reversing layer from star to star, this seems at first glance to be almost too simple a finding, but the observational evidence points to it quite dearly, although perhaps a few exceptional cases exist.
A key to the explanation of this simple relation is contained in a recent note by Milne.' Considering stars of any given temperature higher than 80000 arranged in a sequence according to absolute luminosity, it is found from his theory that in the more luminous stars the decrease in the intensity of the K line which is to be expected on account of the decreasing pressure is almost precisely balanced by an increase in intensity on account of the greater depth of the reversing layer.
2. It is found that the Henry Draper classification is a surprisingly accurate index of temperature from AO to FO. This is, of course, due to the fact that the criterion for these Henry Draper classes is largely the strength of the K line, which has been found to be a good temperature
